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COAL CHEMICALS FOR WORLD MARKETS 1/ 
by 


Joseph A. DeCarlo 2, Harry Perry 3, and Eugene T. Sheridan }; 


INTRODUCTION AND SUMMARY 


The rapid growth of the organic chemical industry in the United 
States and abroad has focused attention on the future raw-material 
sources for this important industry. Chemical products are essential 
to modern civilization; and millions of tons of organic chemicals are 
used annually, ranging from basic raw materials to finished chemical 
products such as drugs, cosmetics, and soaps. Hundreds of chemical 
products are made directly or indirectly from coal, but in this report 
"coal chemicals" will be limited to crude tar, crude light oil, and 
ammonia recovered in the high-temperature carbonization of bituminous 
coal and the important principal products obtained by processing these 
materials. Specifically these include benzene, toluene, xylene, naph- 
thalene, creosote oil, tar acid oil, pitch, and ammonium sulfate. There- 
fore the term "coal chemicals", wherever used in this report, includes 
only these products and does not include the secondary or intermediate 
products such as styrene, synthetic phenol, aniline, phthalic anhydride, 
or finished products made from these, such as synthetic rubber, plastics, 
and dyes. 


The United States leads the world in production and consumption of 
coal chemicals. In the past five years nearly one-fourth of the total 
output of coal-tar crudes in the world was produced in the United States. 
Consumption of some of the more important products derived from these 
crudes such as benzene, toluene, xylene, and naphthalene, however, ranged 
from about one-third to one-half of the world total because of imports 
and production of benzene, toluene, and xylene from petroleum. The syn- 
thetic organic chemical industry of the United States was established 
during World War I on chemical raw materials obtained by the high-tem- 
perature carbonization of bituminous coal but this source of supply 
currently furnishes less than 40 percent. More than 60 percent of the 
chemical raw materials used to produce organic and inorganic chemicals is 
supplied by the petroleum industry and production of petrochemicals is 
rising rapidly. 


1/ Work on manuscript completed September 1959. 

2/ Chief, Coke and Coal Chemicals Section, Branch of Bituminous Coal 
Economics and Statistics, Division of Bituminous Coal, Bureau of 
Mines, U.S. Department of the Interior. 

3/ Chief, Branch of Bituminous Coal Research, Division of Bituminous 
Coal, Bureau of Mines, U.S. Department of the Interior. 

hy Commodity Industry Analyst, Branch of Bituminous Coal Economics and 
Statistics, Division of Bituminous Coal, Bureau of Mines, U.S. 
Department of the Interior. 
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In Europe the petrochemical industry is in its infancy and the bulk 
of the raw materials used to make synthetic organic chemicals is obtained 
by carbonizing coal. For many years Germany has been one of the leading 
countries of the world in production of coal chemicals. Consequently this 
country has a well established coal-chemical industry and its light oil 
refining techniques are outstanding. Germany has developed a large export 
business in organic chemicals obtained largely from coal. The total value 
of chemical exports ranks next to machinery and a substantial proportion 
of this value is supplied by chemical products derived from coal. Great 
Britain is one of the foremost countries of the world in tar processing 
and currently produces a wide variety of tar products. In some of the 
western European countries such as France, Italy, and Belgium, however, 
Supplies of refined coal chemicals are inadequate and a considerable 
quantity of these products are imported. 


In the eastern countries progress in coal-chemicals production was 
Slow until recent years. Since the end of World War II, however, tremen- 
dous strides have been made by some of these countries, particularly the 
U.S.S.R., and that country now ranks next to the United States in produc- 
tion of metallurgical coke and related products. Im fact, the U.S.S.R. 
led the United States in metallurgical coke production in 1958 when the 
coke industry in the United States operated at only 64 percent of capacity. 


In some European countries, particularly in eastern Europe, markets 
for the upgraded derivatives of crude light oil and tar have not been 
developed as yet and substantial quantities of benzene, naphthalene, creo- 
sote oil, cresols, pyridine, and other coal chemicals are exported to 
other countries. In recent years a large proportion of these coal chem- 
icals was exported to the United States. Since 1955 about 15 percent of 
the benzene consumed in the chemical industry of the United States was 
imported, 20 percent of the naphthalene, 15 percent of the cresols and 
cresylic acid, and 25 percent of the creosote oil and pyridine. Soviet 
block countries (U.S.S.R., Poland, and Czechoslovakia) have supplied 
about 80 percent of the benzene imports, and 20 percent of the naphthalene; 
Germany shipped 22 percent of the naphthalene; and Great Britain furnished 
30 percent of the imported creosote oil. 


Japan is the leading coal-chemical-producing country in the Far East 
but requirements of the chemical industry in that country are greater 
than production and substantial quantities of certain coal chemicals are 
imported. The chemical industries of China and India are small but pro- 
posed expansion of heavy industry should also increase production of 
coal chemicals in these countries. 
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PRODUCTION 


Production data on crude light oil, tar, and ammonia (in terms of 
sulfate equivalent ) for the 17 leading countries of the world are shown 
in table 1. Figure 1 illustrates graphically, production of these chenm- 
ical raw materials for the 7 largest producing countries. Table 2 con- 
tains statistics on the most important tar and light-oil products for 
the same countries. A brief summary of production trends in the various 
countries and production statistics in as much detail as was possible to 
obtain from published bulletins, foreign-service dispatches, magazines, 
and other publications are presented on the following pages. 


534959 O -60 -2 
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TABLE 1. - Production of basic coal-chemical materials in the leading produc 
countries of the world, 1956-58, in thousand metric tons ]/ 


Ammonia in terms of 
sulfate equivalent 


Crude light oil 


PYANCE: 24% 88668 eee 


POLanG: ss seca eeee 


Belgium .cecccscevee 


Ttaly cerscsscccceece 
Netherlands 
AUStCralia seisaxi-ns 


1/ Data from official Government publications of respective countries, except as noted. 

2/ Estimated for all countries except United States, West Germany, and Belgium. 

3/ Data estimated from yields published in Russian trade journal, Koks i Khimiya, No. ll, 
1957, pp. 43-46 

yy Data estimated from yields as published in Russian trade journal, Koks i Khimiya, 
No. 10, 1958, pp. 60-63, and No. 11, 1957, pp. 43-47. 

o/ Estimated. 
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United States 


Until World War I the organic chemical industry in the United 
States was so small that it was able to use only a limited amount of 
the coal chemicals produced by coal carbonization. During World War I 
the need for these products was great, but following the war, markets 
again disappeared. The depression of the 1930's also kept requirements 
low, although by the end of the 1930's the organic chemical industry was 
beginning to develop the massive markets that require tonnages of raw 
materials. World War II again created a great demand for coal chemicals, 
and much of this demand has been maintained since the war by the still- 
expanding chemical industry. 


Removal and recovery of tar, crude light oil, and ammonia follow 
the same basic principals used in the early days of the oven-coke 
industry, but there have been many improvements in methods and equip- 
ment. In the past decade yields of these basic coal-chemical materials 
have not varied greatly, rising slightly during periods of low steel 
production when coking cycles are lengthened, and falling a little when 
coking cycles are shortened. Although yields have not changed markedly, 
production of each of the basic products (tar, light oil, and ammonia) 
has increased about 2 percent annually because of expansions in coal- 
carbonizing capacity. The potential producing capacity of the coke 
industry at the beginning of this year was around 1,040 million gallons 
of tar, 350 million gallons of light oil, and 300 thousand tons of 
ammonia. 


The processing of crude light oil by coke-plant operators started 
a short time before World War I, and about 95 percent of the crude 
light oil currently produced in the United States is refined by pro- 
ducing companies in integrated facilities. The remaining 5 percent is 
sold to tar distillers and chemical companies, where the refining oper- 
ations are conducted independently of the coke industry. 


Roughly about (00 million gallons of tar is processed annually, 
about 40 percent by coke-plant operators and 60 percent by tar dis- 
tillers. Only about 16 percent of our coke-oven crude tar production 
is burned currently as fuel compared with over 50 percent before World 
War II. This transition from a fuel to a source of chemical products 
has been of great importance to the chemical and allied industries. 
Instead of burning crude tar, some steel companies top their crude tar 
and in this way recover and market the distillates (naphthalene and 
tar acid oil) and utilize the resultant soft pitch in their metallur- 
gical furnaces. Although the quantity of crude tar used as fuel has 
declined, the quantity of tar and pitch going into metallurgical fur- 
naces has actually increased in the past decade. 


Coke-oven ammonia is recovered in two forms: (1) An aqueous 
solution known as ammonia liquor and (2) a crystalline solid, such as 
ammonium sulfate and diammonium phosphate. In the early years of the 
coke-oven industry most of the ammonia was recovered as an aqueous 
solution, but today most of the ammonia (about 90 percent) is recov- 
ered as ammonium sulfate and less than 7 percent is recovered as 
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TABLE 3. - Production of coal chemicals in the United States 
1956-58, in thousand metric tons 


Light-oil derivatives: J/ 
Benzene, all grades except motor ........ 
BENZENE, MOTOL .oceccvccccvecccsevcvveves 
Toluene, all gradeES ..ccccccececccsvccces 
Xylene, all ZradeS w.ccevecsvcccvevvceves 
Solvent naphtha .eccccccvcccccvccccsccces 
Other light-oil derivatives ...ceccccccee 
Tar derivatives: 
Distillates: 
Creosote OLL coccecccccscccccscscvcvcece 
Tay ACid OL. cs esis Siew 6s Ge Sas SS Oe ewee 
Naphthalene, crude and refined .......e. 
Other distillates 3/ ...scccessccccccees 
Residue and pitch: 
ROS. CET 6-56.66. 66 5466 64086668 SOON ew ee 
Pitch, all grades W/....ccccccccsccoeee 
Ammonia products: 
Ammonium sulfate ..crcccescccscscccccccvces 
Ammonia Liquor 5/ ..cseesesecccccccccevecs 
Di- and mono-ammonium phosphate ......ee- 
l/ Derivatives obtained from coke-oven light oil produced in the 
United States; excludes production of derivatives from imported 
materials and from refining petroleun. 
2/ Negligible. 
3/ Phenol, cresols, cresylic acid, anthracene oil, and miscellaneous 
other tar products. 
ly Includes pitch coke. 
5/ Sulfate equivalent 
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ammonia liquor. Diammonium phosphate, a new agricultural fertilizer 
from coke-oven gas, was made for the first time on a commercial basis 

by a coke plant in 1955. In 1958, approximately 4 percent of the United 
States total ammonia recovered from coal was converted into diammonium 
phosphate at three coke plants. Table 3 contains the latest data avail- 
able on coal chemicals produced by carbonizing coal in the United States. 


The American chemical industry has risen to its present stature 
within the last 40 years and an important factor in its dynamic growth 
is the steadily increasing utilization of chemical raw materials obtained 
by processing crude petroleum and natural gas. Until World War I the 
American chemical industry was based largely on inorganic chemicals. 
Synthetic organic chemicals obtained principally from coal carbonization 
became an important branch of the chemical industry between the two 
World Wars. Beginning with the defense program in 1939 and later during 
the war, requirements of chemicals for military needs increased far in 
excess of those that could be supplied from coal. Fortunately, the 
United States had sufficient reserves of crude petroleum and natural gas 
and the ingenuity to develop technical processes for producing toluene, 
xylene, cresylic acid, and other chemical products from these raw mate- 
rials, and the deficits of toluene and other aranatic materials from 
coal were made up from petroleum processing. Toluene production from 
petroleum rose from less than 100 thousand gallons in 1940 to more than 
150 million gallons in 1945, and by the end of World War II it was 
estimated that more than four-fifths of all of the national toluene 
production was derived from petroleum. In 1958 about 85 percent of our 
toluene supply was obtained from processing petroleum. Production of 
xylene and other aromatic materials, as well as the aliphatic hydro- 
carbons, increased just as rapidly. In 1958 the petroleum industry 
supplied over 90 percent of the xylene produced in the United States. 
Figures 2 and 3 compare production trends of toluene and xylene from 
coal and petroleum and clearly show the tremendous growth of the 
petroleum-based products. 


No large quantities of benzene were made from petroleum until the 
early 1950's. The outbreak of war in Korea in 1950, however, increased 
requirements of benzene to a much higher level than could be supplied 
by coal, plus imports, and benzene-producing facilities were constructed 
at petroleum refineries. In 1950 only about’ 10 million gallons, or less 
than 2 percent, of the benzene produced from domestically-produced raw 
materials was made from petroleum fractions. Production of petroleun- 
derived benzene has increased rapidly, and by 1955 was nearly 100 million 
gallons, equal to about one-third of the total United States production 
from domestic raw materials. Current production from petroleum is 
running ahead of coal-derived benzene. Trends in production of benzene 
from coal and petroleum are shown in figure }. 


The potential of petroleum as a source of benzene, toluene, and 
xylene - referred to in trade circles as BIX - is tremendous. It has 
been estimated that currently only 11 percent of the available benzene, 
6 percent of the toluene, and 4 percent of the xylene are recovered 
for chemical use. Supplies from petroleum sources can be expected to 


Google 


10 


BS —OPGE!1 ‘SP4DIS PFIIUM FSYs UI UOIZDNPOsAg FuaNIO, —S vsianbi4j 


eS 61 9G 6] yvSGéil cS6éil OG6I1 Svc6i 9vV6l prvsi cveEil Ovs6si 
O O 
}DONO WwolJ UOIJONPOId 
~~ eS 
i ee i 
H py aN t 
i AiR f 
Ize! 0S2 
A His ee i 
6vl ‘| OS¢ 


SNOL OINLSW GNVSNOHL SNOT1V9 NOITTIW 


Google 


11 


8S-bbGl ‘S8101S paylun aus Ul UOlNONpOsg aua|AX—"¢ asnbi3 


8S6l 9S6| vS6l oG6l OS6I 8r6l 


JOO WOd} UOlyONpOId 


vgi 


= Voorn 
UOILONPOI, JOJOL 
O60 


€S9 


d|8 
SNOL OIMUL3W ONVSNOHL 


9¢b6l vv 6| 


OS 


00] 


00¢ 


OS2 
SNOT1V9 NOITTIW 


$34959 0 -60 -3 


Google 


N 
- 


8S —-OG6/ ‘S8IDIS pajylun ayy ul uolsonposg |UaZUagG—'p ainbi4 
SSél 296) 9S6l GS6I vS6l eG6l oS6l IS6| Océ! 


OO| 


© 


/ 


99] 


cee 


oO 
Te) 


86H OSI 


jOOD wo UO!}ONPOsd | 


S99 


l¢8 


i 
oa 
oO 


e9l'l ose 
SNOL DOIN LSW OGNVSNOHL SNOTTV9 NOITIIN 


Google 


13 


8S-6IGI ‘SA101S PayluN ays Ul Uol}ONposg DluUOWWY —'G a4nb!4 
8S6] 2S61 S6l G6b6l vbG6l GEG! HEE! G626l vz6I_ GIEI 


206 000'| 


I9e*| oos‘| 


vis‘ o00'2 


892‘2 oos‘2 


es Op OoSs ‘pb 


SNOL OIYVLAW OGNVSNOHL SNOL LIN OGNVSNOHL 


ooL'a ooo'¢e 


Z2i‘¢ oos‘¢e 


629'¢ O000't 


G 


increase as requirements for chemicals rise in keeping with our economic 
growth. 


Chemical nitrogen was first produced in the United States by car- 
bonizing coal, but coke ovens supply less than 5 percent of our current 
output, the balance being produced by synthetic processes (figure 5). 
Most of the synthetic processes use natural gas as the starting raw 
material. 


U.S.5S.R. 


In the U.S.S.R., as in the United States, the emphasis in the coke 
industry has been on metallurgical coke to support the expanding steel 
industry. In the 10-year period 1949-58 the coal carbonizing capacity 
in the Soviet Union more than doubled, rising from approximately 32 
million tons in 1949 to about 67.9 million tons in 1958. During this 
period production of crude tar and light oil from coal increased at a 
much faster rate in the U.S.S.R. than anywhere in the world including 
the United States (figure 6). According to data published in the 
Russian trade journal, Koks i Khimiya, yields of crude tar and crude 
light oil are slightly lower than those in the United States, while 
ammonia yields are about 20 to 25 percent higher. On the basis of this 
information, tables 4 and 5 were prepared showing yields and estimated 
production of the principal coal chemicals in the U.S.S.R. for the 
period under review. Although 1957 and 1958 are only estimates, based 
on yields reported for 1955-56, it is believed they were close to the 
actual output of these commodities. 


In 1958 a 6 to 7-year experimentation plan was proposed, which if 
carried out, will enable the U.S.S.R. to process their tar more effec- 
tively. 5/ According to this report, approximately 200,000 metric tons, 
or about 8 percent, of the total tar output is used without any proc- 
essing and probably is used as fuel. The proposal states that this 
practice should be stopped completely and modern continuous tar distil- 
lation facilities be constructed to process the tar. The new tar 
distillation plants are expected to improve the quality and increase 
the yield of the distillates. In the past, it was reported, the quality 
of naphthalene, creosote oil, and anthracene was poor and the pitch 
yield was high. In 1941, the yield of pitch from tar processing was 
63 percent. It had declined to 52 percent by 1956 and the proposed 
goal is to reduce pitch yields further. According to a tabulation in 
this article, the Soviets are going to try and attain the following 
yields in the new tar processing plants: 

Percent 

1. Light oil for benzene rectification plants ..--....- 0.5 

2. Phenol from phenol fractions as well as 

phenolates from other Sources .-cecscccscccccccoee LO 
3+ Tar DASES occccescscosseccecenccsvuesosescenesessccse Q,7 


5/ Nosalevich, I. M., Development of the Types of Primary Products of 


Processing Hard-Coal Tars, Koksokhimicheskoye Proizyodstvo, 
Moscow, 1958. 
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TABLE 4. - Yields of basic coal-chemical materials and derived products 


in the U.S.S.R., 1955-58 
1955 1958 

Coke production, million metric tons l/. 90.9 
Dry coal carbonized, million metric tons 2. 67 9 
Yield of coal-chemical materials per ton of 

coal carbonized, percent: J/ 

Crude: tar: feriescsus tock Sure ete ein Ba Sanaare 3.24 

Crmide: Di ent.01l svecewawes ie wie osiees oe 0.976 

AMMONLA wvcccceercceee eee prignatier eve wars 0.309 
Yield of light-oil derivatives, percent: 1 

Benzene: 4054-5800. eekoe wo sce ard cG eee wees oe 58.3 

Toluene ..... sitter al Soe ei erare ee ee ee poe ecens a% 17.2 

MVIENG .% Hesenaca swe eOieewiwiie stele cease 14.2 
Yield of tar products, percent: 3/ 

CYEOSOCE OL]. bik Swed cee ae eee ke ease ewes 22 

Napithalene. g.n6c cowie s bib ceeds een kee en 4 

ouils eer ee ee eee ee ee ee ee ee ee eee : 


Yy 1955-56 from Koks. i Khimiya, No. ll, p. “h; 1957-58 estimated. 
2/ Estimated on the basis of 75 percent coke yield. 
3/ Belov, Khimicheskiye Produkty Koksovaniya, 1949. 


TABLE 5. - Estimated production of light-oil and tar derivatives in the U.S.S.R. 


1955-58, in thousand metric tons 


1958 


Quantity of light oil processed ......... See 
Light-oil derivatives produced: 

BENZENE: ccs eters eh e aus © aoe ye a eee ee are ewe ee 

TOLUCNE weccccccvcccesccsesnsessesesessece 

XVLEN]S wcrcecceccvevcevcesessssevessesvveee 
Percent of tar production processed l/...... 
Quantity of tar proceSSed ..ccecevesccvcvcce 
Tar derivatives produced: 

Creosote O11 ccoccccvccccesevecsssececsece 

Naphthalene .ccccccvcccccccccccscccsccencs 

ahiels eee eee ee ee ee eee eee ee ee ee ee eee eee 
1/ 1955-56 from Koks i Khimiya, No. 11, p. 47; 1957-58 estimated. 
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Percent 
4. Heavy solvents including neutral oils .....cs.ecceeee 0.8 
5. Compressed naphthalene ..ccecccccccccccvcccsececcssee 625 
6. Tar oils for the recovery of crude light oil ........ 3.5 
Te. PMCNPaCene: 24.0423 454cesewtceseseinesieesesscasaeeeses. OES 
Ge. WECHNiCa 3011S 65% 660kweceew eee tdwawn sees eeseweewes. 3360 

a. High quality creosote oil .......2..... 20.0 

b. Oil for producing carbon black ........ 5.7 

Cs OLl LOY TNSECtLCLGGS: ssssecssiuasesiwes Lea 

d. Oil for flotation reagents .....22..0652 0.2 

e. Oil for production of road tar ........ 5.0 

f. O11 for heating purposes ....eecoceeeee 1.45 
03 ‘Piteh, Of Various Cy eS* ssi 2b40606 84668 S6 4544S ewe Des 


It is apparent from this information that tar refining techniques 
in the Soviet Union will be designed to produce a wide range of products 
and output of the various products, no doubt, will be governed in 
accordance with demands for each. Data on light-oil processing were 
not available to the authors, but from the quantity and quality of ben- 
zene entering the United States from the U.S.5.R. it would be reasonable 
to assume that light-oil refining techniques in that country are similar 
to those in the United States. 


Currently, most of the coke-oven ammonia recovered from coal car- 
bonization is converted into ammonium sulfate. An article in the May 
1959 issue of Koks i Khimiya (Coke and Chemistry) stated that six 
Soviet coke plants will be using coke-oven gas for making synthetic 
ammonia by 1965. In 1958 the State Planning Commission (GOSPLAN) 
approved a program for raising the coke-production goal somewhere be- 
tween 75 and 81 million metric tons by 1965. 6/ This new target repre- 
sented an increase of 50 to 58 percent over the 1958 production and 
indicated a yearly growth of 3.6 to 4.2 million tons. The total 
increase in coke production will in turn increase the output of basic 
coal-chemical materials in almost direct proportion and production of 
light oil and tar derivatives can be expected to rise substantially. 


GERMANY 


Germany ranks fourth among the leading tar-producing countries of 
the world and third in crude light oil and coke-oven ammonia output, 
but ranks second to the United States in benzene and naphthalene 
production. This is due to the high degree of development of the coal- 
chemical industry in Germany, particularly in light-oil-refining 
techniques. 


Benzene production has been increasing steadily in recent years 
and in 1958 Germany led the world in production of coal-derived benzene 
with an output of 499 thousand metric tons. This was about half the 
quantity produced in the United States from all sources, but all of it 


6/ Koks i Khimiya, No. 1, January 1959, p. 3. 
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was from coal whereas more than half of the benzene produced in the 
United States from domestically-produced material was from petroleum. 
Processing of crude tar in Germany goes back many years and virtually 
all of the tar is processed. Distillation of tar in Germany yields 
about 9 percent tar acid bases, 33 percent tar oils (creosote oil), and 
58 percent pitch. Table 6 shows production of light oil and tar deriv- 
atives in Western Germany in 1956-58. 


Ammonia from coke-oven gas is rather unimportant in the overall 
ammonia production in West Germany. In 1958, 1,492 thousand tons of 
ammonia was produced, of which 91 percent was synthetically produced 
and 9 percent came from coke-oven plants. 


Although about 75 percent of the total West German production of 
organic chemicals is derived from coal, the petrochemical industry has 
been expanding rapidly. In 1958 the production of petroleum chemicals 
increased 13 percent over 1957, reaching 187 thousand tons, in terms of 
carbon content. Petrochemicals now being produced from petroleum that 
will be produced in greater quantity in the future are: ethylene, 
ethanol, methanol, ammonia, polyethylene, ethylene glycol, propylene, 
and solvents. Unlike the United States, however, where more benzene is 
made from petroleum than from coal, all of Germany's benzene is derived 
from coal, and present plans call for continuation of this procedure. 


TABLE 6. - Production of light oil and tar derivatives in West Ge 
1956-58, in thousand metric tons 


Light oil derivatives: J/ 


BENZENE, PUPS sok soesacescsinwwrd Seeks ceres Li? 
BevRene. “MOCOR #4040404 40 4e be BIAS wee 324 
OLLIE: <<.6.61ai0G8 oases wR io a na eh EN Be a 28 
ARVLONE: 6s 60 0.5 POSE WEES REMC SO Se KE Oe a OS 12 
Other light oil distillates .crccccccccece 30 
Tar derivatives: 
Naphthalene eccccccsccccccccccceccecsccece 93 
Crecsoce Wil ch oc awie saleek vend Oharee ees 657 
Ati hPACGHe 46.0 sks a eased oes bes D ESS EEE TK@) 
Cresols and xXylenol ccccccccccccceccecces 72 
PRGA cp eel ae 6665806 be WE SSO BARE CoS 13 
Other tar distillates ...cccvcccccccccces 5 
PLUCK ¢s00 6s 0S Cb 4 S554 Sees eae wee ew Oe ae 982 


l/ Distillates include some imported materials that are upgraded. 
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United Kingdom 


The United Kingdom carbonizes more coal in coal-gas retorts than 
any other country in the world. In 1958 about 46 percent of the coal 
carbonized in the United Kingdom was charged into gas retorts. As most 
of the gas plants employed vertical retorts, which produce a higher 
yield of tar than either high-temperature horizontal retorts or coke 
ovens, yields of tar per ton of coal in the United Kingdom are higher 
than in any other country. Thus, although the United Kingdom carbon- 
ized less coal than either the U.S.S.R. or Germany, its tar production 
substantially exceeded that of these two countries in 1958. The proc- 
essing of tar is highly developed in Great Britain and virtually all of 
the output is distilled. The bulk products produced by distilling are 
creosote oil, road tar, and pitch. 


Production of crude light oil has been increasing steadily and in 
1958 was about 6 percent higher than in 1957, amounting to about 518 
thousand tons. Production of benzene, toluene, and xylene increased 
in about the same proportion as light oil. The only basic coal chemical 
that declined in output in Great Britain in 1958 was creosote, which 
fell about 9 percent. Table 7 shows production of crude tar and light 
oil derivatives for 1956-58. 


The portion of the British chemical industry that has been exnan- 
ding most rapidly in the past several years is petrochemicals. The 
output of petroleum chemicals increased 19 percent in 1958 and amounted 
to approximately 327 thousand metric tons in terms of carbon content. 
This equaled about 50 percent of the entire output of organic chemicals, 
and estimates indicate that the petrochemical share of organic-chemicals 
output will be between 65 and 75 percent by the mid-1960's. 


France 


Chemical production in France continued at a high rate in 1958, 
and France ranked fifth among the world chemical-producing countries. 
Both organic and inorganic production increased slightly in 1958, but 
the rate of growth was greatest in organics. 


Although France has a booming petrochemical industry, the major 
source of organic raw materials is coal, from which about 85 percent of 
the organic chemicals was produced in 1958. Crude tar and light oil 
production has increased only slightly since 1956 but production of 
pure and refined products is increasing appreciably each year. Virtu- 
ally all of the tar is distilled, yielding pitch, tar oils, and naph- 
thalene. Major light-pil products recovered are benzene, toluene, 
xylene, and solvent naphtha. Two other chemical products, ethylene 
and methanol, are obtained from coal in France and have acquired new 
importance. Although not generally regarded as coal chemicals, they 
are being produced from coke and coke-oven gas, and substantial quan- 
tities of both are now being consumed by the plastics industry. 
Ethylene is extracted directly from coke-oven gas and this practice has 
become an integral part of the recovery process. Production data on 
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TABLE 7. - Produc il 


qd’ tar derivatives in the 


United Kingdom, 1 a 8, in thousand metric tons 


Product 


Light oil derivatives: 
BENZENE, PULTE ceoveccccsvoesccedevcsscocce 
BENZENE, MOTOL sovccvesvcscccvccccsccece 
TOIVENE - 5.0 5 64 0% Oe ee Lee eee ee a ee ee 
RVLONS cos cse esa swecewas ees ee ee ye ee 
Other light st distillates eee RS ES 

Tar derivatives: 
Naphthalene .scesscsecsseeseeevens eee 
CYreSOLS: +.0%¢% erg ee nie a c.ghal tae oe ewlareale 
FHRCHOL 44ces8e.¥ o4a OSHS Se Ve EUS O46 
Creosote O11] wssecice Ne dbabeev eke eas SH 
ANGCOPACENES 66.95.9548 4555. 4.0 46509 6499S Saw Oe 
Other tar distillates ..... aa ears ee ee 
ROS GOP: 0a4.o es SS a ee OS Ee fe ee 
Pitch/creosote MIXTULE ceccevccvescccveee 
Cayce ae errr ee eee ae eee ee ee ee eee ee ee ee 


TABLE 8. - Production of light oil and tar derivatives in France 


1956-58, in thousand metric tons 


Product 


Light oil derivatives: 
BENZENE, PUTE secccesesecsccevsecccecese 
BENZENE, MOTOL worccccsvcesesccevccscece 
POP UIONS: W.5.3.5.0S 6h FE ELD ae ere ws ee re we Ow 
XVIENS Wa cae seed oe Ee see Keae 6 2X ere TT 
Other light O1L. distillates: seccwssvs eee 

Tar derivatives: 
Naphthalene .ccccccccccccccccscvceccsece 
Phenol, cresols, and xylenol ..cceseeees 
CrEOSOCeS OL] 6:50.66 6 666005 6 EON 0.6 OS BO 00 oi 8 
Other Car di stilVated: ses so8 ca ee nae s we 6 
ROA. CS psc een «ee ~. ele Ot eee Re ee ee 
PAGO oe. i os ee aah 6a Oe Se Oe he a ae ae ® 

l/ Estimated on basis of 1957 yields. 
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light oil and tar derivatives in 1956-58 are shown in table 8. 


Production of petrochemicals was 78 percent greater than in 1957 
and reached 142 thousand tons. Ethylene produced from refinery gas is 
becoming increasingly important in supplying the growing demands for 
ethylene oxide, polyethylene, and polystyrene. Other petrochemicals 
of importance are phenol and acetone, of which 30 thousand and 28 thou- 
sand metric tons, respectively, were produced in 1957, the latest figures 
available. 


Saar 


The Saar produced 320 thousand tons of coal chemicals in 1958, 
and most of the crude chemicals were refined into pure products. lLight- 
oil distillates included 43 thousand tons of motor and refined benzene 
and 15 thousand tons of toluene, xylene, and solvent naphtha. About 
four-fifths of the crude tar produced in the Saar was distilled. Of 
the tar processed, about 40 percent was shipped to distilling plants in 
France. As far as can be determined, no chemicals are produced from 
petroleum in the Saar. 


Japan 


The Japanese chemical industry has expanded rapidly in the past 
few years, and Japan now ranks sixth in world-chemicals production. 
Japan's main source of hydrocarbons is coal carbonization and the 
production of basic chemicals is closely associated with that of iron 
and steel. In the past few years, however, despite record production 
of coke, iron, and steel, the demand for chemicals exceeded output, 
and large quantities were imported. 


Output of basic coal-chemical materials in 1958 decreased slightly 
from 1957 and was estimated at 846 thousand metric tons. Production 
of benzene, toluene, xylene, anthracene, and phenol was also slightly 
lower than in 1957 (table 9). 


Chemical fertilizers represent the largest part of the Japanese 
chemical industry and compose about 30 percent of the total chemical 
production. Ammonium sulfate is Japan's most important chemical prod- 
uct, and output in 1958 totaled 2.6 million tons. However, only 5 
percent of the total was produced at coke plants, as the bulk was 
produced synthetically from coal and coke. 


The rapid growth in Japan of the synthetic-resins and plastics 
industries, as well as nylon, vinyl acetate, and other synthetic-fiber 
industries, has brought new demands for organic chemicals; and within 
the past few years, limited amounts of chemicals have been produced 
from petroleum and natural gas. Japan's petrochemical industry is still 
very small but, by May 1957, eight companies had entered this field and 
were either producing or building facilities. It is expected that within 
a short time the petrochemical industry will alleviate Japan's present 
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TABLE 9. - Production of light oil and tar derivatives in Japan 
1956-58, in thousand metric tons 


Product 1958 


Light oil derivatives: 


BENZENE, PUTEC ceoccecccvesccscccveveceves TO 
BENZENE, MOTOL ce cecevvccccsvevesvccveves 1 
TGS ne: 5.de Since CN a RES oe ee ON as saa ees 6 
KRVLEONE wccconecccvcccccccscnsccssvscsseses 5 
Other light oil distillates ........e0e0. 6 
Tar derivatives: 

Naphthalene ..ccrvccccvccccsccvevrccsvccee 53 
PHENOL ccoscccccrcvesvccescesccessesecvece T 
CreOSOte O11: 626s n wine heG SMS 646 OS ee 150 
AACN ECENC: 6665 4 eusre Sard Ghee Wh ow G56 rs eae 5 
idler ree eee eee eee ee ee ee ee ee ee 2 


shortage of chemicals such as benzene, phenol, and acetone and also 
supply other chemicals such as the ethylene group which were heretofore 
imported. 


Poland 


Poland now ranks seventh in production of crude coal chemicals, as 
production in 1958 reached 692 thousand tons. However, Poland lacks 
adequate facilities for processing crude tar and light oil, and a large 
part of the production is only partially refined. According to data 
published in Polish trade journals (Chemik, No. 6, 1958, and Gospodarka 
Planove, No. 2, 1958), production of crude tar and light oil had doubled 
since 1950, with production in 1958 at 437 thousand tons for tar and 140 
thousand tons for light oil. Tar products are chiefly creosote, naph- 
thalene, and pitch, and these commodities are being produced in increas- 
ingly greater quantities because of increased demands for road tar, 
railroad-tie impregnating oils, briquet binders, and phthalic anhydride. 
The principal light-oil distillate was motor benzene, because light-oil- 
refining facilities are inadequate and only limited quantities of pure 
products were produced. Roughly 7O percent of the Polish benzene pro- 
duction was motor benzene (table 10). Plans, however, call for increased 
investments in light-oil- and tar-distillation equipment and a 60-percent 
increase in refined products is anticipated within the next 15 years. 
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TABLE 10. - Production of light oil and tar derivatives in Poland 
1956-58, in thousand metric tons 


Light oil derivatives: 


BON ZOVE s “UT CS! tésshw.Sek:dhSe 25a ee eeis se aire @ SG rans 19 
BenZene, MOCOT .ccwcccccrcccccscccvcccene 75 
DOUUIENC: 6.5. 6i64asioie We Gra. 6e be WAS e568 eee 15 
Mylene 1) 4 snrieueeesiadactenewa mids esmaurs \ 
Tar derivatives: 
NADPH SSG: «isicc: 5:6 1051664. 6 hse. Wie Wo d's. 5 408258 20 
PHCHO I: ob shes oib.o. Mare dee due ae ase, bee ae 8 
CYreOSObe 2011 sks eks ot ee ees eben S ee 62 
ATthrac ene: i665 4s os od hw ereiaieeisnecawares ho 
Other tar distillates 2... cc ccc cece cc ccces mn 
AGO hac. lonaiahaiativena ale aicnss eae a Aca aialewe Baie eh 


J/ Includes solvent naphtha and other light-oil distillates. 


China 


The chemical industry in Communist China is still relatively unde- 
veloped, but much progress is reported to have been made in developing 
all industries, and building a chemical industry is part of the Govern- 
ment's overall industrialization policy. 


Very little has been published on chemicals production in China. 
Data published in the Russian trade journal, Koks i Khimiya, however, 
lists yields of basic chemicals for 1957 at 3.12 to 3.85 percent for 
tar and 0.80 to 1.20 percent for light oil. Coke production in recov- 
ery-type ovens for 1958 is estimated at 8,500 thousand metric tons and 
from these yields we estimate that crude tar production in 1958 was 
385 thousand tons and light oil production 110 thousand tons. No data 
were given for ammonium sulfate production, but as average tar and light 
oil yields approximate those of other countries, it may be assumed the 
ammonia yield would also be comparable and production of ammonium sul- 
fate was estimated at 130 thousand tons. Coke production in this 
country has been reported to have increased more than 400 percent since 
1950 and coal chemicals are becoming increasingly available. The Govern- 
ment, however, considers its chemical industry the "weakest link" and 
has launched an ambitious five-year building program. At the end of 
this period production of basic chemicals is expected to be three times 
the present output. 


A petrochemical industry has not been developed in China. 


Google 


Czechoslovakia 


Czechoslovakia produced about 8 million tons of high-temperature- 
oven and gas-house coke in 1958 and recovered an estimated 607 thousand 
tons of crude products. Current figures on chemical production in 
Czechoslovakia are not available; but, on the basis of data published 
in 1945-46, output of crude tar, light oil, and ammonium sulfate has 
been calculated at 394, 111, and 102 thousand tons, respectively, for 
1958. 


Belgium 


Production of coal chemicals in Belgium is increasing and output 
in 1958 reached 421 thousand tons. The Belgian organic-chemical indus- 
try is based almost entirely on coal, although a few organics are made 
by fermentation and other processes. Basic coal chemicals produced in 
1958 were 254 thousand tons of tar, 92 thousand tons of light oil, and 
75 thousand tons of ammonium sulfate. Prior to 1958 no chemicals were 
produced from petroleum in Belgium. However, one plant was completed 
and placed in operation in 1958. The principal chemicals this plant 
produces are ethylene oxide and derivatives, acetone, phenol, and raw 
materials for detergents. 


Other Countries 


As it was impossible to include in this review all countries of 
the world that produce coal chemicals, only those countries that car- 
bonized over three million tons of coal were covered. Countries which 
carbonized between three and six million tons of coal in 1958 were the 
Netherlands, Canada, Italy, Australia, India, and Spain. Production 
of coal chemicals in these countries is increasing because of the 
advancing iron-making capacities which naturally require greater quan- 
tities of coke. 


A slackening in industrial activity in the Netherlands, Canada, 
and Italy in 1958 caused production of the basic coal-chemical mate- 
rials to decline slightly from 1957 whereas production increased in 
Ausvralia, India, and Spain. 


Since the end of World War II, the chemical industry in Italy 
has developed rapidly and is now more than three times larger than it 
was before the war. Although production of coal chemicals has in- 
creased greatly, they have not kept pace with expanded requirements 
and substantial quantities of benzene, toluene, naphthalene, and other 
coal-tar derivatives have been imported. In order to cut down on these 
imports, Italy had developed a petrochemical industry and produced 130 
thousand metric tons of petrochemicals in 1958, a 78 percent increase 
over 1957. Although production of coal chemicals declined slightly in 
the Netherlands in 1958, production of petrochemicals increased 22 per- 
cent, rising to 45 thousand metric tons. 
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The completion of a new coke plant at Durgapur in West Bengal, 
India, (near Calcutta) in December 1958 should increase the produc- 
tion of coal chemicals in that country. New coking capacity recently 
completed in Australia will also raise output of coal chemicals in 
that country. Production of coal chemicals have increased slowly but 
steadily in Spain and in 1958 were about 20 percent higher than in 


1956. 
CONSUMPTION 
United States 


The bulk of the basic coal chemicals produced in the United 
States are consumed therein for manufacturing intermediate and end 
products. In addition, about 20 percent of the crude naphthalene 
consumed in the United States since 1955, 15 percent of the benzene, 
25 percent of the creosote oil, and larger percentages of cresols have 
been imported. The United States currently consumes between one-third 
and one-half of the world's output of pure benzene, toluene, xylene, 
and naphthalene. About the only basic coal chemical that the United 
States exports more than it imports is ammonium sulfate; it is esti- 
mated that about 32 percent of the coke-oven production was shipped 
to foreign countries in 1956-58. 


Tar and light-oil products are starting materials for hundreds of 
end products and consequently have countless applications. Creosote 
oil is used mainly as a wood preservative for treating railroad cross- 
ties, telephone and utilities poles, highway guardrails, pilings, 
fence posts, and mine timbers. According to data published by the 
United States Department of Agriculture in cooperation with the Amer- 
ican Wood-Preservers Association, creosote or a creosote solution was 
used in 1957 for 80 percent of all the materials given preservative 
treatment. Petroleum pentachlorophenol supplied 13 percent of the 
demand, and all other preservatives combined supplied { percent. 


Naphthalene has many uses, but about 80 percent of our national 
consumption is used to make phthalic anhydride, which in turn is 
used to make alkyl resins and plasticizers. The remaining 20 percent 
is employed for many purposes, such as household preparations and 
insecticides, dyes, medicines, tanning agents, and oil additives. 


In processing tar, roughly 50 to 80 percent of the tar remains 
as pitch. Coke-plant operators that partly distill or top their tar 
sell the distillate (crude chemical oil) to chemical companies for 
further processing and burn the residual tar or pitch in metallurgical 
furnaces. In 1957 coke-plant operators that processed tar used 93 
percent of the pitch they produced and sold the remainder. Tar dis- 
tillers, however, market the pitch recovered from their refining 
operations for many industrial applications, such as binders for car- 
bon electrodes, roofing materials, protective coatings on pipes, and 
for numerous other purposes. Some of the pitch is carbonized to make 
pitch coke for carbon electrodes, but most of the coke for carbon 
electrodes is obtained from the petroleum industry because of a 
price advantage. 
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Current uses of benzene, toluene, and xylene are well established 
and generally known. The two largest uses for benzene are for making 
styrene and synthetic phenol, which currently require about 40 and 20 
percent, respectively, of our total cmsumption. Requirements of ben- 
zene for manufacturing synthetic detergents are increasing steadily 
and now represent about 10 percent of our total consumption; about 9 
percent goes into the manufacture of synthetic fibers such as nylon; 

4 and 3 percent, respectively, for aniline and DDT; and the remainder 
(14 percent) for miscellaneous purposes. 


About half of our toluene production is used in aviation gasoline; 
10 to 20 percent for explosives; 8 to 10 percent in protective coatings 
and as solvent in the paint industry; and the remainder (about 20 
percent) in chemical synthesis. 


The principal uses for xylene are for making protective coatings 
and as solvents, which utilize about 48 percent; 29 percent is used in 
aviation gasoline; and the remainder is separated into the isomers - 
ortho, meta, and para - and used in chemical synthesis (table 11). 


Most of the ammonia recovered from coal is converted into sulfate 
and marketed as agricultural fertilizer. Diammonium phosphate produced 
in the coke industry is also marketed as fertilizer. Ammonia liquor, 
which contains about 9 percent of the ammonia recovered from coal, is 
marketed both for agricultural and industrial purposes. It is esti- 
mated that about half of the ammonia liquor goes into agriculture and 
the balance to industry. 


TABLE 11. - Apparent consumption of light oil and tar products in the 
United States in 1958, in thousand metric tons 


Apparent 


BENZENE seseccccccscese 1,021 
TOUCHE: 6456645tssnuaws 706 
NVLENS: .iusescwrtetvines 655 
Pi chiara tee sate eo 1,727 
Mar O11). e100 Sciaweee sles 805 
Naphthalene .....-.eeee 191 


1/ Includes benzene, toluene, and xylene made from petroleun. 
2/ Not separately classified; however, total exports are small and 
not significant. 


U.S.S.R. 


Data on consumption, by uses, of coal chemicals in the Soviet Union 
are sketchy and only estimates can be made. Table 12 has been prepared 
to show the output, exports, and apparent consumption of the principal 
tar and light oil derivatives for 1957 from information published in 
magazines. According to Soviet trade journals about 60 percent of the 
raw materials used to produce plastics, synthetic fibers, synthetic 
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TABLE 12. - Production, i rts, exports, and apparent consumption of certain 
light oil and tar products in the U.S.S.R. in 1 in thousand metric tons 
Apparent 
Product Production | Imports consumption 
Quantity Percent of 
production production 
Tar oils (creosote 
Oda) sire toretewda we ere 86. 4 
Naphthalene ....s.ee- 51.9 
PLUCGCH: 6 eb.6 6s Serasiecies 81.9 
BENZENE ceccccoscccces 55.3 
TOIUENE: Soins so0e8s ee 87.2 
KV PONG 6545446544 20 es 98.9 


lf Negligible. 


detergents, and other products are derived from coal. However, as the 
coke industry has expanded faster than the chemical industry, only about 
50 percent of the light-oil products are utilized for chemical synthesis 


because of lack of facilities to make 
other benzene-based derivatives. The 
chemical uses, such as motor fuel, or 
true for naphthalene, and it has been 
of the output is used in the chemical 


Synthetic phenol, styrene, and 
surplus is disposed of for non- 
exported. The same situation is 
reported that only about 60 percent 
industry owing to shortages of 


facilities for making phthalic anhydride and other intermediates. Because 
of these conditions, it is estimated that approximately 40 percent of the 
benzene output of the Soviet Union is exported, 18 percent of the toluene, 
hO percent of the naphthalene, and 22 percent of the pitch. The Commis- 
sion of GNIK (Government Scientific-Technical Committee) of the Council 
of Ministers of the U.S.S.R. on coke-chemical raw materials and semi- 
products (byproducts) held a meeting in December 1958 on the use of coke- 
chemical products in the current 7-year plan ending in 1965. 7 This 
commission estimated that construction of new plants for the production 
of plastics, synthetic fibers, and other synthetic materials will in- 
crease benzene requirements 2.4 times more than the 1959 figure by 1965. 
In 1965 about 67.7 percent of the benzene requirements will be obtained 
from coke ovens and the balance or 32.3 percent from the oil industry 
(petroleum). It was estimated that the 1965 requirements of solvents 
for the lacquer and dye industries will be 3 times greater than in 1959 
and naphthalene requirements will increase tremendously because of a 
6-fold increase in phthalic anhydride production. It is reasonable to 
assume that the high proportion of output of the various coal chemicals 
currently exported will be reduced as new facilities are installed to 
make plastics, synthetic rubber, and other end products which will natu- 
rally require more benzene and naphthalene. In addition, Soviet plans 
include an increase in production of pharmaceuticals, vitamins, and 
rubber-processing chemicals. Although increasing quantities of coal 
chemicals will be required to produce the end products mentioned above, 
total production is expected to exceed requirements for the next several 
years and considerable quantities of benzene, toluene, naphthalene, and 
other raw materials should be available for export. 


7/ Koks i Khimiya, No. 5, May 5, 1959, p.- 53. 
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Germany 


Germany has a well-developed chemical industry and uses large 
quantities of crude coal-chemical materials for manufacturing chemical 
specialties such as medicinals and pharmaceuticals, cosmetics, syn- 
thetic detergents, photochemicals, paints, and synthetic fibers. In 
addition, Germany exports considerable quantities of benzene, naph- 
thalene, creosote oil, and pitch. The German chemical industry in 
1958 utilized only about 35 to 4O percent of its benzene output or 
about 190 thousand tons out of a total production of 499 thousand tons. 
One of the major outlets for benzene in Germany is motor fuel. In 
fact, the use of benzene as a blend in a motor fuel called "arol", 
which is a mixture of gasoline and benzene, is so extensive that con- 
siderable quantities of crude benzene are imported for this purpose. 
In 1958 Germany imported 80 thousand metric tons of crude benzene from 
other countries. Although Germany imports benzene for motor-fuel 
purposes it does not plan to produce benzene from petroleum because it 
would be difficult to dispose of the resulting gasoline as current 
gasoline-producing capacity is capable of meeting demand. 


Germany consumes about 75 percent of its naphthalene production 
and exports the rest. Consumption of naphthalene within Germany 
should increase, as facilities for production of phthalic anhydride 
are expanding steadily. 


The principal uses for the tar oils are as fuel, road material, 
and wood preservative, and about 20 percent is exported. Pitch, which 
represents about 58 percent of the tar processed, is used largely for 
briquetting, road material, pitch coke, and other products. The German 
briquetting industry consumes about half of the pitch produced; and 
about 15 percent is exported, mainly to France, where it is also used 
for briquetting. The remainder of the pitch is used as follows: Road 
material, 14 percent; pitch coke, 10 percent; heating oils, 1 percent; 
and miscellaneous other uses, 7 percent. Apparent consumption of light 
oil and tar products in West Germany in 1957-58 is shown in table 13. 


Coke-oven sulfate is not separated from synthetic sulfate in German 
consumption and export statistics. Germany currently consumes about 
two-thirds of the chemical fertilizers it produces and exports one-third. 
Assuming that coke-oven sulfate follows this pattern, about one-third of 
the production in 1958 (170 thousand tons of coke-oven sulfate) was 
exported. 


United Kingdom 


Until the mid-1950's the British chemical industry was not able to 
absorb all of the benzene produced and it was necessary to market it as 
motor fuel or export it to other countries. Until 1957, the amount of 
benzene used as motor fuel was about equal to the output of all other 
refined products combined (benzene, toluene, xylene, and solvent naph- 
tha). Consumption of benzene as motor fuel ran about 50 million gallons 
per year. In 1958 production of pure benzene and other refined light- 
oil products increased substantially because of increased requirements 
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TABLE 13. - duction rts d arent consumption of princi coal-chemical materials 
in West 1957- in thousand metric to 


Coal tar @eeevovuvneeaeeoeoezeovoeeoeo oe eed 


— ae 

Product Mee 
1951 1958 
99 9 6 


Naphthalene .ccccccsesccsscccces 3 
Phenol and cresols csccscscocee pies 
Creosote and other tar 
derivatives cecccccccccccvces h 
Pitch eseeeceeesnevneeaseeeeeoeoeeeds 35 FA 
BenZevie: 4.66.6 s'ss'b woe oe oak ee obec 69 145 
Other light-oil derivatives ... 
Y Included with benzene. 
TABLE 14. - uctio orts, e rts, and arent cons tion of principal coal-chemical materials 


the United dom, 1 ~ in thousand metric tons 


Product consumption 
1957_| 1958 Y 1958 
2,640 
ae 
2/ None or negligible quantity. 


Coal tar e#@eoeoe00280000600080068860808 3 fs 
Naphthalene @eeeeseseeet ee oev eee 08086 
3 
Includes pitch-creosote mixture and road tar. 
Includes ammonium sulfate produced from synthetic ammonia. 


Creosote O11 ccccvcecccccvccoee 
Other tar distillates @#e0e20e#08008868 
5/ Apparent consumption of coke-oven sulfate cannot be separated fram synthetic materials. 


Pitch 3/ ccccseccccccsrevccccece 
BENZENE] coccccvvescsevccvccsves 
Other light-oil derivatives ... 
Ammonium sulfate wcccccccccsves 


yy Estimated. 
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to make synthetic phenol, synthetic fibers, and other end products, 

and published data indicate that output of pure products is now slightly 
above motor benzene. Requirements for benzene both as motor fuel and 
for chemical synthesis in Great Britain have increased and exports have 
virtually ceased, amounting to only about 70 metric tons in 1957 conm- 
pared with over 164 thousand metric tons in 1951. 


The main requirement for naphthalene in England, as in the United 
States, is for phthalic anhydride. Another important use for crude 
naphthalene in England is for fire kindlers. These are shavings and 
other materials that are saturated with naphthalene and used for ignit- 
ing fuel in fireplaces. In recent years around 13.5 thousand metric 
tons per year had been used for this purpose. The pure naphthalene 
which comprises about one-fourth of the total output of all grades is 
used in producing dyestuffs, intermediates, and mothballs. Current 
supplies of naphthalene are greater than domestic requirements, and the 
surplus is exported. Since 1955 exports of naphthalene averaged about 
10 thousand metric tons per year. 


Until the beginning of World War II the principal outlets for the 
bulk products from the tar-distilling industry were road tar, creosote 
for wood preservation, and pitch for briquetting, and considerable 
quantities of these products were exported. The use of road tar (which 
is made by cutting back the "topped" tar or pitch with creosote oil) is 
widespread and currently accounts for over 600 thousand metric tons 
annually. A development in the British coal-tar industry during World 
War II that has provided an outlet for creosote and pitch is the use 
of creosote pitch as an industrial fuel. Because of shortages of petro- 
leum fuel oils during the war, creosote-pitch mixtures were used as 
fuel, and experience has shown that these mixtures are, for many pur- 
poses, better than petroleum fuels. Therefore the use of creosote- 
pitch mixtures has continued in open hearth and billet heating, and in 
heating glassmaking furnaces because they give off a highly emissive 
flame which permits faster heat transfers than petroleum fuels. About 
900 thousand metric tons of this material is consumed each year for 
this purpose. This development has been of great importance to the 
stability and welfare of the British tar industry because it has pro- 
vided an outlet for as much creosote and pitch as the industry cared 
to allocate. Because this market has the disadvantage of being low- 
priced, efforts are now being made to increase revenues from tar 
products by concentrating on producing roofing materials, enamels for 
cast iron and mild-steel piping, cable sheathing compounds, binders for 
foundry cores and Soderberg electrodes. 


Export markets for British tar products are well established and 
substantial tonnages of creosote oil, tar acids, and pitch are sold to 
other countries each year. Since 1955 approximately 40 percent of the 
creosote and 50 percent of the pitch have been exported. Table 14 shows 
the apparent consumption of light oil and tar products in the United 
Kingdom in 1957-58. 
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France 


For many years, output of light-oil products in France, partic- 
ularly benzene, exceeded requirements of the chemical industry and 
large quantities were marketed for fuel purposes. The rapid increase 
in requirements of benzene for producing synthetic organic chemicals 
in the past several years, however, has reduced the quantities used as 
fuel. The following data taken from recent foreign service dispatch 
Prom the American Embassy in Paris show this shift in use of light-oil 
products. 


Sales of light-oil products, by industries, in thousand metric tons 


USES 1955 1956 1957 

For fuel purpOses ..cccvcescccccsccccsecccee 68.0 49.6 28.5 
Heavy chemical industry ...cccccccscccccses 52.2 56.8 73.2 
Other industries ...ccccccccccccccccccccces 31-4 36.8 43.5 
Miscellaneous cecscccccvevcccsevevscccscsece 0.5 5.1 5.1 
EXPOLUS! 251644.6% 644084 6 G68 Rew hea esas es 0.3 1.5 18.7 
TOUAL .:s:c-acise suisae wae WSee ee Meeeaeeeeesaa -15ee 149.8 169.0 


In 1957, France and the Saar together produced 71 thousand metric 
tons of pure benzene and consumed 68 thousand metric tons. When the 
Saar becomes economically integrated with Germany after 1960, French 
production of benzene derived from coal will be below requirements, 
which are expected to double between 1957 and 1962. Forecasts indicate 
that production from coal will reach about 100 thousand metric tons but 
requirements are expected to reach 130 thousand. The French hope to 
make up this expected deficit from their petrochemical industry. 


In France nearly all of the tar is processed, of which about 45 
percent is partly distilled or “topped” and the remainder (55 percent) 
is completely distilled. Principal derivatives are road tar, tar 
acids, naphthalene, creosote oil, and pitch. The use of road tar as 
paving material has been rather constant since 1938, running between 
300 and 350 thousand metric tons per year and totaled 292 thousand 
metric tons in 1957. The French briquetting industry currently uses 
about 550 thousand metric tons of coal-tar pitch, of which about 200 
thousand metric tons is supplied by French producers and the balance 
imported. Traditionally, Great Britain and Germany have supplied 70 
to 80 percent of the imports, but since 1953 eastern European countries, 
particularly the U.S.S.R., have become important sources of supply. 

The French steel industry also uses tars and pitches for fuel purposes 
and about 100 thousand metric tons are so used annually. Consumption 
of creosote for wood preservation is around 45 thousand metric tons 
annually and about 10 thousand metric tons is used as a wash oil for 
scrubbing light oil out of the coke-oven gas. About 33 thousand metric 
tons of pitch in the form of pitch coke are used annually to manufacture 
carbon electrodes. Table 15 shows apparent consumption of principal 
coal-chemical materials in France in 1957-58. 


Google 


34 


Although capacity of French carbonization plants is expected to 
increase and production of tar will approximate 720 thousand metric tons 
by 1961, requirements of tar products will be much larger and about 440 
thousand metric tons will have to be imported. 


Saar 


The chemical industry of the Saar has been closely associated with 
that of France, and most of the Saar's production has been consumed by 
French markets. Consumption and uses of chemicals in France have al- 
ready been discussed. 


Japan 


In spite of substantial increases in production of coal chemicals 
in Japan in the past several years, requirements have exceeded output, 
and this country has had to import considerable tonnages. Table 16 
shows the apparent consumption of principal coal-chemical materials in 
Japan for 1957-58. The coal chemicals produced in Japan, as well as 
the imports, are used to manufacture dyes, plastics, and pharmaceuticals. 
In fact production of plastics has increased so rapidly that by 1956 
this country ranked fourth in the world behind the United States, West 
Germany, and Great Britain. Of the "coal-tar distillates” imported in 
1958, benzene and naphthalene represented almost half of the tonnage. 
In the period 1955-58, about one-fourth of the naphthalene and one- 
fifth of the benzene used by the Japanese chemical industry were 
imported, chiefly from western Europe. To reduce imports of coal 
chemicals, Japan is planning to increase capacity of petrochemical 
plants. 


Poland 


Poland, the seventh ranking country of the world in production of 
the basic coal chemicals, produces more than its chemical industry can 
use and each year exports substantial quantities of certain light-oil 
and tar products. In 1957 about one-fourth of the benzene and only 
about one-half of the naphthalene output was consumed within the coun- 
try (table 17). Although Poland uses a higher proportion of its tar 
products than light-oil products, considerable tonnages of creosote oil 
and pitch are exported. As in other countries, the principal use of 
creosote oil in Poland is for treating railroad ties. The major use 
of pitch is for road construction and binders for briquetting. It has 
been reported that emphasis will be placed on increasing pitch-coke 
production for the manufacture of electrodes and published reports 
indicate that a goal of 45 thousand metric tons of pitch coke by 1960 
has been established. 


China 
Data on consumption of coal chemicals in China are scanty. Require- 


ments of coal chemicals in China have been small and uses of the deriv- 
atives from light oil and tar no doubt have not been developed extensively. 
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TABLE 15. - Production orts, exports, and apparent consumption of principal coal-chemical materials 
in France, 1957- in thousand metric tons 


’ Apparent 


Product 
1958 
COBL CAL 6.006 dae k esos ees eeeee oi 705 
Naphthalene ...... er 271 30 
Creosote O11 ccccccccvccccccvcs 161 
Other tar distillates ...eeree 35 
Pitch 2/ ..... ere eer erry eae 922 
BenZene ccoasecsccccncses Dee Secon 66 
Other light oil distillates ee 26 
Ammonium sulfate .cccoccccscece 110 


Yj None or negligible quantity. 
2 Includes road tar. 

Included in benzene. 

4 Not available. 


TABLE 16. - Production, imports, exports, and apparent cons tion of principal coal-chemical materials 
in Japan, 1957-58, in thousand metric tons 


Apparent 


Produce consumption 
1958 1958 
64h 


Coal tar @eseeoaoeeeceoeseeeoeceoseeoeee eee 


Naphthalene .cccecccccsccccccns 59 
TAX “OL UG ..i6.0'ci6 sinew Wi occies wise atae ak 163 
Pitch seoce Saws Shwe we arate ose 255 
BENZENE cccccccccces $e CO ares ae 
Other light oil distillates ... a1. 
Ammonium sulfate ..... error er (2)/) 


lj None or negligible quantity. 
2; Coke-oven ammonium sulfate not separated from synthetic ammonium sulfate. 


TABLE 17. - Production, imports, exports, and apparent consumption of principal coal-chemical materials 
in Poland, 1956- in thousand metric tons 


Apparent 


Production 


Product 

1956_|_ 1951 
Coal tar .essseces ivan teres ae ae ee G 430 
Naphthalene ..... cee cccccenvcce 10 
Tar O1158 .ceo.e Coe ccccresececees 101 
Pitch ssccccceccsesces eee e660 Oi 225 
BENZENE ewies-os Se eas 880-0040 “6 37 
Other light oil distillates eee (3/) 


lj None or negligible quantity. 
2 Not available. 
3/ Included with benzene. 
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Czechoslovakia 


Data on consumption and uses of chemicals in Czechoslovakia are 
lacking. The chemical industry of Czechoslovakia has been unable to 
utilize all of the benzene and naphthalene produced, and substantial 
quantities have been exported. In 1957 United States imports of ben- 
zene from Czechoslovakia exceeded 4.2 million gallons, which represented 
about one-fourth of the estimated production in that country. It can 
be assumed that most of the tar oils and pitch are consumed within the 
country and used for the same purposes as in other east European coun- 
tries, namely wood preservatives, road materials, and briquetting 
binders. 


Belgium 


In Belgium the organic chemical industry is based primarily on 
coal, and most of the products recovered through carbonization were 
used to produce derivatives of ethylene, acetylene, and naphthalene. 
The most important of these were ethylene oxide, trichloroethylene, 
butyl alcohol, ethylene glycol, and phthalic anhydride. The organic 
chemical industry showed the greatest activity in 1957 in producing 
synthetic detergents, dyestuffs, paints and varnishes, and photo- 
graphic films and chemicals. The photographic-supplies industry is 
one of Belgium's most important branches of the chemical industry, 
and exports amounted to $40 million in 1957. 


Italy 


The synthetic organic chemical industry of Italy has made remark- 
able progress in the past several years. Consumption of coal chemicals 
increased substantially because of increased requirements for the 
production of dyes, plastics, synthetic fibers, elastomers, pharma- 
ceuticals, and fungacides. Requirements for coal chemicals exceed 
output in Italy, and considerable quantities are imported. In 1957 
the Italian chemical industry used about 27 thousand metric tons of 
pure benzene of which about half was imported. Consumption of 
naphthalene amounted to about 24.5 thousand metric tons and imports 
made up about 70 percent of the total. In addition to benzene and 
naphthalene, other coal chemicals such as toluene, xylene, phenol, and 
pitch are imported. The only coal-chemical material exported is 
ammonium sulfate. As statistics on ammonium sulfate are not separated 
between synthetic and coke-oven material, consumption and export fig- 
ures on coke-oven sulfate are not available. However, in recent years 
approximately one-third of the total ammonium sulfate production was 
exported. Published reports indicate that exports of sulfate will 
continue in about the same proportion. 


Netherlands 


Most of the coal chemicals produced in the Netherlands were 
refined, but the chemical industries have not yet developed to the 
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TABLE 18. - United States rts of coal-tar crudes countries of origin, 1958, in metric tons 
North America: 
Canada eege@aesva@nueanceonsceseeeeseeooanveaegce sn @ 


ae Creosote 
Mexico SCeeeveeseeenveeeoveeeneecevnesesen se e rales 


Total eseeest@esceseevneeaeesesoenuseseeone 


Europe: 
Belgium e@osaeeeseooseeooeoenoeoeoeonnueaseeon e T,502 


Denmark eevee eeooeaseeoee eee oeeonneene @eeeeee e e eeeeeeoeneanvee 


FPranCeE ccoccesccsecccsccvecesscces T 18 T(O 
Germany: 


East @eeeeesooenaseseeoeeveoeneeoe0e0eeoee eee 8 @eeoeeeee e eeoseeeoevuen8d 
West cccccccccvecscccvvcccece eeee eecvcce 10, 428 
Italy Ceeeeewesceresecneensecsesseosel sessces evccceoe eoeseesecce 
Netherlands @esevpeoeaene oe eoeooneaeeeeen eed @eeeoved 27,679 
Poland cccccccccccccccccvcccevesce ercccccs 
Bweden ccccccccncccsccsencsccseccece eocerces 


Gwitzerland @eeeoeanvneonoenoseeonuovnasneoeoe sed « e@eeesees 
United Kingdom eeeoenee eee eee ees eeeoed 
U.8.5.R. eeoeoavpveosveseeneeescoesvnveane eee 


Total ee ee ee ee @eeeeeeveoeeeneoe ed 


Asia: Japan e@eeeoenegeeonveeaeseeeeae 9Oeoev eee e eeeeveoeveoasesde 
Africa: Union of South Africa ..... suieeiae es ‘ . : 2{2 
Oceania: Australia ..ccccccccccecece r ‘ “s vi wSeevesee 
Unspecified ..ccccccccccccccccccscce g esee 


ee eee hsb seteeiereciee| Sd a "933 


Source: Bureau of the Census, U.S. Department of “Samara, oe No. FT 110. 
Includes pitch. 

Includes anthracene, acenaphthene, pyridine, and other coal-tar distillates. 
Includes crude phenol, cresylic acid, cresols, and other coal-tar acids. 
Includes transshipments of benzene originating in the Netherlands. 

Excludes benzene shipped to the United States via Germany. 

Less than 1 ton. 
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TABLE 19. - United States orts of benzene, creosote, and naphthalene, 1956-58, in thousand metric tons 


Creosote Naphthalene 


Free countries: 
Bel giun-Luxembourg eesseeeveeseeeeeeee ese 
Canada eseo54upeaaene@ een s@eecovneoonaceeeeeeaeese 
Prance eeeospeooseoevaeenoeentoaesveveeesseoen en eeoe 
West Germany occcccceccccccnsccsccccase 
Japan eeeeenovoee ee eoavesseeoovoeevneeee eee veeee 
Netherlands cccesccccsvcccvecvecevcccces 
United Kingdom eeeenerevreeeoseooeeeeeoea1eeeoses 
Other Wy ..ccccccreccscccccccccccccecens 


Total POPS HRESOSHEHSOEHSHEHREHPSHSAEHOOSAEHEHEAESE 


Commmist countries: 
Czechoslovakia .cccccnccccccsecscsccvere 
East Germany @esaoesneececooea sean eee eaeoue eee 
Poland @eeseseeeveeecoeoeaseeaoeoevnetstoeeos oon eseoeane 
U.S.8.R. @eeeeeeeeooseaeoeeoeoe eeeeoes ee 


Total @eeeoeeooeoneoe oe eonespanveseseeaeunues oneness 


> DAVW AAD 


Ww 
: EDRs 


°: 66 
az | 5 


1/ Source: Bureau of the Census, U.S. Department of Commerce, Report No. FT 110. 
2 Includes transshipments of benzene originating in the Netherlands. 

Does not include benzene produced in Netherlands but shipped to the United States via West Germany. 
vy, Finland, Portugal, and Sweden. 


Grand total eenaneoeeo oe eoeseaeaeoeveee Geese 


fn 


Google 


38 


TABLE 20. - 


United States exports of coal tar crudes 


countries of destination 


1958, in metric tons l/ 


North America: 
Canada @eeeseeeeseseseseeeaee eevee eeoeseeeeseeeseeseeeeene 
Mexico .. 


Total @eseeeoevse@eeeeeeeee 


Central and South America: 
Bee) lsd baie Soa w hae eee ee ose be be ee Res 
Chile 
VONESZUGLE. sic o5:00 456-4 0-0:4:409% 064848 5% 
Other Central and South America 5/...... 


Total eeee 


Europe: 
BELGAUM secsvecvesassoessedsesovecsecooce 
Denmark oe 660046 ee 600 86 Cd ES 
PYENCE. 0:0.6.06 64 66:404. 0406s 0064 600 COCO wee 
Germany, WeBt cccccccccccccveccsccccscces 
LCALY Sevevsseessrevesseideseovesense ses 
Netherlands i osces8s0 o00 Sew ews 
NOYWEY cocccccccccccccccsccccccccccccecs 
ECGED £6.049295.00 20SEC 0S TECEE RCs SANSONE S 
SWLtZerland svcacsesoesecevsescees 
United Kingdom 2.6 s620.6 vie ovewee s60's.b 6004 
Other Europe 7/ .-ssecescccsccsescvccscece 


Total @eeeeoeoeeeeeeoeeeweeseevneeseeaneeeeeoeeeeeeeeees 
Asia: 


India @eeeeceoevoeveaoev ee eee eoeeeveeseeceeeee esas eee 


@eeeoeoeoeooeseaoeoeoeeeeeoeveeeeeoeeeevee eee eee 


ESTOS] | 6 6 0:5.0.0.656 O46 000.406 664 546.08 Deere Oa 
SAPAN eocccecvepecsvecsescccccccrecseces 
Korea 
PALWOT) (6.5.46 0.4.4, D0 SS aE COC OS SS ES be wee EWEN 
Other Asia Of ccccececnsceccvcsecsessvves 


eeeeoveeveevoeoeoeosvseeoovoeeveeeeeevoeesveeeevn ee eene 


Total @eeeeoeoeoveevoeeveoeeoeeeeev eevee eveeeoeeeneve2 8 


Africa: 
Beletan Congo: s.060<6 esses ce cedwscecwes 
British East Africa cccccesceesescocsioess 
Union of Bouth: ATTICa: ssesewecsrcccecees 
Other Africa Of eccccccceceevecveveveveee 


Total @eeseeeoeseeoeeoev oe seeoeeeoseeeeoe eee eee e286 @ 


Oceania: 
AUBEYALLA cose et owr eee snd VV bees Cee Cee de 
French Pacific IslandS cccccccccccccccce 
New Zeeland: 1:06 i066 6:0 60008400 seseenews 
PHLLIppineS ceccccsccccccccccsesccrccsece 


Total @eeeoeeseeoeevoeeseeveevoeaeeeea eee eveeeen ee @ 


Unspecified ccccccccccccccscrcccescccceces 


50,875 
121 


50,996 ’ 


a 
750 
uD 
ppt: 


10 


ee 1,714 1,020 


12,176 


(6) 


6h 623 
[wel oe el 


@eeoeoeed @eeeoeeesee 


a 


Coal Creosote Tar Tar Benzene | Toluene 
tar 2/ oil oil 3/ | acids 


eeseseeeds 


eeeeoeesn 


@eeeoee 


_ 84,035 


vend BObRL -Keutedeaciasctasesaucuseal, 106. a 84, 035 


Source: 
Includes pitch. 
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Bureau of the Census, United States Department of Commerce. 


Includes anthracene, anthracene oil, carbolic oil, crude light oil, mixtures of benzene-toluene- 
xylene, solvent naphtha, naphthalene, xylene, ortho xylene, pitch coke, pyridine, tar acid oil, 
xylene concentrates, and miscellaneous other tar and light oil products. 

Includes phenol, carbolic acid, cresols, cresylic acid, and other cyclic acids. 

Includes Argentina, Bahama Islands, Bermuda, Bolivia, Costa Rica, Cuba, Dominican Republic, Ecuador, 


El Salvador, Guatemala, Guiana (British), Guiana (Dutch), Haiti, Jamaica, Nicaragua, Panama, 


Paraguay, Peru, Trinidad, and Uruguay. 


Less than 1 ton. 


tO LONID 


Includes Czechoslovakia, Bulgaria, Finland, Greece, Hungary, Poland, Portugal, Spain, and Yugoslavia. 
Includes Afghanstan, Malaya (British), Hong Kong, Indonesia, Iran, Lebanon, Pakistan, Saudi Arabia, 

Singapore, Thailand, Turkey, and Viet Nam. 
Includes Angola, Egypt, Morocco (French), Liberia, and Tunisia. 


Imports: 


Exports: 


LORIE wi Le 


Imports: 


Exports: 


| ti thousand metric tana Y 


Coal 


eeoeeeoaeneoeee 


2 


MUBtria cocccccccesccsscccseseses 
Belgium .cccccoccccccccccscscecce 
Czechoslovakia .ccccccsccsececces 
Dermmark ccccccccccscccccccesccses 
PranCe cccccccccccncccsccccceccen 
Netherlands eesoveevoeaespeooeoeveeaoeeose eee 
Poland ccccccccccccsnccccccsssces 
Saar eeseoeveveoeoseeoeeeseeeeaeeoevaven 
United Kingdom @eeeeo@eeee Geoaeoevunseoened@ 
United States .cccccccccccccvcces 
U.8.5.R. @eeeveeeoeeoeseoeveseeeo eneeoee 


Other countries TY] wcccccccccscces 
Unknown 


@eeaeeesoeogeoeoeoease ese seen ened 


PO RE Pee 
FPrRWORANM- w WO) 


Total @eeeeveeeooeeooeveeeoeeeeveee oe 


Austria wrrrrrrrr er aS ee ee ee ee 
Belgium eccccccccccccvccccccsecese 
Denmark e@eaeceveaeoeoeeseenen@06020008 8680806 
France @eaesveeesoesveaeeoeneseeoeoe*7eaee O82 ee 
Italy eeaveees*eoeasov ee eeeguen oe ge oneeved 
Japan @eeesenecveaea@eoosvponoesnoeeev ee ee eee 
Netherlands ..ccccccccccccccvccce 
NOLWAY ccccccccccveccvcccvcsecees 
Saar eseeoaonweoeosseseeseasvseeseeoeeve2ea2e008008 
Sweden .ccccccccccvcccccereccseces 
Switzerland @eeeeooeoeceeovoeeooceaeeeoeoee eo 8 
United Kingdom Coeeeseccsesecscce 
United States .ccccccccccccvccses 
Other countries 8 ...sccccccccces 
Unknown @eeaeeeonueaeveeeseoeeeoneen eee ee 8 


Der Aussenhandel der Bundesrepublik Deutschland, Teil 2, Waren nach Herstellungesldndern und 
Verbrauchslindern, Johrgang 1958, Nr. 12, Verlag W. Kohlhammer GMBH. 

Includes other mineral tar. 

Creosote and anthracene. 

Phenol, cresols, xylenol, and other tar acids. 

Includes pitch coke from coal tar and other mineral tar. 

Negligible quantity. 

Canary Islands, Hungary, and Yugoslavia. 

Egypt, Finland, India, French Cameroun, Pakistan, Turkey, and Yugoslavia. 


8 
12.7 eeeoeeoeaee 


al 


TABLE 22. - Itali 8 and e rts of light-oil t ucts 1 


in thousand metric tons Y 


Austria @eeeeeseoevnseeneeoeoaonv eons 
Czechoslovakia ccccccsscvce 
FYA@nCe ccccccccccscccccscces 
Germany eseeoeaeeoeoeogenoeosveoe oon 
Netherlands .ccccccccvcecee 
Poland @eeeeeeaeoeeoevoaoeveoeee e898 
Rumania @eeeoea een 02eeeee70020808 
United States eeonuecewoweoeneosze 
U.8.8.R. @eeaoenaceoenegeesvneoaonoeaeoe 
Yugoslavia ccccccsccccccvecs 
Other countries Wj ......... 
Unknown @euvueceaoeeeoeeoeoeoneveaoeeeee 


Total eeeeeeveeneeoevesneeae eed 


arr w- 


NVPwWr 


e@eeeeoend 
@@eoeoe08 


eeeaoeaeevnened eoeeoeoeoesd 


5.6 


13.0 


WMA Eke eo 


Algeria Terre reeere ee eee ee) eoecseccoce 
France cccccccsccccccccccee 
Netherlands cssecccscscsese 
Bwitzerland ..sccccscccccce 
Yugoslavia Coveeceseececcee 


Unknown @eeoeeoenvoeeeoeenenes ee 


Total @eeeeaeecenwnuee ean oatsoeve 


@eeeeacoao ¢e@eee 


eoenveeoueonv e086 


eeeenuees eee 


onenoeese eee 
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Other 
light-oil 
distillate 


0.1 
TT 


( 

0.9 
se ce es 
eee 

1.8 


@ee@qooteeeeoe 


1.9 


5el 


Other 
light-oil 
distillates 


eevee seoeve 


4.8 
(3) 


10.5 


(3) 
17.2 


0.4 
1.0 
-3 
el 


1.8 


Yj Statistica Mensile del Commercio con L'estero, Istituto Centrale di Statistica, Republica Italiana, 


Dicembre 1958, Homa, Italia. 


2 Includes anthracene. 


Negligible quantity. 
Belgium-Luxembourg, Switzerland, and the United Kingdom. 
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TABLE 23. - 


Imports: 


RLQNLE Wile 


CENBGA 6 6:6. ese o.0 560 5 een Oe eee 


eeeeeeoeonoevoe eee eee eeeoee e 


Germany, West ....se.- 
Netherlands ...ccvscoscccvccce 


Poland @eeeoeoeosepoeceoen 
Singapore 
Switzerland ..c.cccoces 
United Kingdom 
United States ...cccccccsescece 
UGG. Re aie seeewed ieee eiea wa 
Other countries 7/ .-secssee eee 


Total .. 


eseeeoe0e0 
@eeeeaeeaeeeesns 


eoeoeoeeeaeosne eee esveenesne 


eesateoeoeonvneeceoevneeeoveneeos 


Ceylon ..cceese Terre Cre rr en 


Hong Kong ..ccccoees coccees vee 
India .... 
Indonesia ceccccsvencccssvcces 
Iran @eeseeooeeeeoeoeseannesce 
Korea, Republic of ..... 
New Hebrides cccccescecccccecs 
Paki etari.~s six ‘es:0i066 40900 o's 49 60s 
PANAMA cocvecsececccrcercecs eee 
Philippines 

Islands esoeoeeoecnpneeeoeene oe 
Saudi Arabia eoeoeoeeneosvovpeveeeve vee 
Singapore 
United States @eseaeeoeooeotceeaoeeesone1 0 
Central and South America 
Viet Nag .. 


Total @e@eeeoooee @eneeooenes 


@eoneece eo eeeoeeeeseevesn 


@eeeson 


esaeecaeoeaceeeoneeaeetseene 


ese 


orts and e 


rts of light-oil and tar 


in metric tons i 


rie 


sof as] we wl wp 


1,098 


@eoeeoeoeees 


eooenvneneueeeeve 


@eeseseoesesd 


e 


ucts in 1] 


1,001 


(6) 


eeeeane 


2,499 


@e@eeene 


eeoeoeesn 
eeeaee 
eeeone 
eee 


@eeeeed 


26 


@eseoee@ 


@eeesveon 


5 
(6) 


1 


ee 
eeeseeeeds 
eeesoee8e 
e@evsoeeveen 
eeeeeneaeend 
@eeensoaenos 
eeeoeoevened 
eeeeoeosed 
@eeseeeovee 


1,730 


@eeseeoeoges 


(&) 
oe 
cetera 


@eeeouvnedve 


eeeoeoeeease 
eeseee ese 
@eeeooeeeeod 
@e@eeoeeeeese 


Xylene 5/ 


oe 


3 
3,021 


3,123 


eeseeooaeen 
@eoeeeodn 
@seeae eon 
eee eoe e068 
@eeeeoenen 
@eoseeee6 

2 
eseee0eune008 
eeeeoeen 
@eeaeeese 


10 


Annual Return of the Foreign Trade of Japan, Ministry of Finance, Japan Tariff Association, Tokyo, Japan, 1958. 


Includes mineral tar. 


Includes creosote and coal-tar distillates. 


Includes phenol and cresols. 
Includes solvent naphtha. 


Negligible quantity. 
Sakhalin and Kuriles. 


TABLE 24. - 


Soviet exports of light-oil and tar products, 1957-58, in thousand metric tons 


Creosote Naphthalene Pitch 
| 1958 | 957 | 1958 | 957 | 2958 | a957_| 1958 | 957 | 958 


6 


4.3 3-6 10.2 ll. y 
2.0 307 26. - bs 
e 1.8 
Bigeieded oi > 
Unknown by we. cccsceces aes ea 


Yj Source: Statistical Review of Foreign Trade of the U.S.S.R. in ER Ministry of Foreign Trade of the U.8.8.R., 
Moscow, 1959. 
2; Canada, Finland, oe Iren, Italy, Japan, Spain, Sweden, and Yugoslavia. 
3/. Bulgaria and 
Exports to countries: not specified. 


Free Countries: 
Belgium eseeseeoeoou cs oe eee 
France @eeeeene0ees02 00808686 
West Germany .occecees 
Netherlands @eesee oe oe 
United States ..ccees. 
Other 2 .cccccccseccces 


Total 


Communist: 
East Germany ....sccee 
Rumania @eeaneeoonon eons 
Other 3 .-ccccocceveee 


Total eseeoeeszoaooe eves 


14.1 
155.2 


22.7 
oar. 


197.0 


ees ees 


@eee86 


eeeseoeeoe ee neooe 


@eseeooee eseeeoesd 


eseooee 
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point where they can use much of the production. Consequently, about 
three-fourths of the benzene and 90 percent of the naphthalene produc- 
tion are excess to the country's needs and are exported. Several plants 
produce a high-grade benzene that is used to manufacture synthetic fibers 
and plastics. A small amount of naphthalene consumed within the country 
is converted to phthalic anhydride which is used for synthetic lacquers 
and varnishes. The chief products of the new petrochemical industry are 
base materials for synthetic detergents and plasticizers and intermediates 
for synthetic rubber. 


INTERNATIONAL TRADE 


Statistics showing origin and destination, by country, of imports 
and exports of coal chemicals are not available for most of the countries 
of the world including some of the larger ones. The following compila- 
tions were prepared for those countries that publish detailed data on 
foreign trade. These compilations are not, however, a true measure of 
the magnitude of the foreign trade of the respective countries, as for 
example, both the United States and West Germany imported more coal-tar 
crudes than they exported. These crude materials in many cases are 
upgraded and used in the production of intermediate and finished chem- 
icals, some of which are exported. Thus, although the United States 
imports far more benzene and naphthalene than it exports, exports of 
coal-tar products in 1958, including intermediates, rubber compounding 
agents, colors, dyes, and stains, were about 68 percent greater than 
imports of these commodities and had a total value of $101,068,000 com- 
pared with a value of $60,167,000 for imports. Another country that 
imports more coal-tar crudes than it exports is Germany. In 1958, the 
value of coal-tar crudes imported into Germany totaled $16,635,000 
while exports totaled only $12,627,000. However, if all of the products 
of the German chemical industry are considered, value of exports in 1958 
amounted to $856,741,000 against $219,562,000 for value of imports. 
These figures show that German chemical exports were about four times 
greater than imports and are indicative of the development of the chem- 
ical industry in Germany. Great Britain has a large foreign trade in 
chemicals and exports were about double the imports totaling $736,771, 000 
in 1958. However, a breakdown by commodity and country on imports and 
exports of coal chemicals was not available at the time this report was 
prepared. Tables 18-20 show the imports and exports of coal-tar crudes 
for the United States. Imports and exports of light oil and tar products 
for Germany, Italy, and Japan in 1958 are shown in tables 21-23. Table 
2k shows the exports of coal chemicals, by country of destination, for 
the U.S.S.R. for 1957-58, as no coal-tar crudes were imported in those 
years. 


OUTLOOK FOR COAL CHEMICALS 
United States 


Production of coal chemicals throughout the world, particularly 
those from high-temperature carbonization, is governed by blast-furnace 


Google 
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operations. This applies especially to the United States, because over 
90 percent of the annual production of oven coke is used in blast fur- 
naces to smelt iron ore. Although advancements in blast-furnace tech- 
nology and improvements in iron ore agglomerating processes will 
continue to lower the consumption of coke per ton of pig iron in the 
United States, anticipated expansions in blast-furnace capacity in the 
next 15 years should increase coke requirements slightly. We can 
therefore expect the production of coal chemicals to increase slightly 
above current levels but they will be far short of future requirements 
of these materials. It is obvious, therefore, that larger proportions 
of the chemicals required in the future will be supplied by processing 
natural gas and petroleum. Other processes for producing chemicals 
from coal may become important in the future. 


Considerable research and development work on various low-temper- 
ature carbonization processes have been done during the past four 
decades, but few have prospered economically. Some of these attempts 
have been successful technically; but the difficulty of finding ade- 
quate markets for products, especially for low-temperature tar, a key 
factor in the economics of low-temperature carbonization, has prevented 
its commercial realization. Industry and Government are studying low- 
temperature tar, and it is hoped that new techniques for processing 
and upgrading this material will be developed that will open up new 
markets. 


Production of coal chemicals by coal hydrogenation is not econom- 
ically feasible in our country today. Like low-temperature carboniza- 
tion, the economic success of coal hydrogenation depends on securing 
enough revenue from the products, for which large markets now exist, to 
yield an adequate return on the investment. With continuing research, 
changing economic conditions, and the necessity of providing new raw 
material sources for chemicals and allied products, the future of coal 
hydrogenation for this purpose may be changed. 


The complete gasification of coal has been studied in this country, 
and experimental work has been carried on to develop commercial processes 
for the total conversion of coal into gas by treatment with steam, plus, 
in most instances, oxygen. The "synthesis gas" so obtained, essentially 
a mixture of hydrogen and carbon monoxide, may be used for the synthesis 
of some chemicals or liquid or gaseous fuels. The production of syn- 
thesis gas from coal in this country for manufacturing ammonia and 
methanol has declined because of the availability of relatively cheap 
natural gas. The productim of synthetic liquid and high-heating-value 
gaseous fuels by this method has been economically unattractive, in 
view of present petroleum and natural gas prices. As these prices rise, 
because of decreasing reserves, coal will be used as an important source 
of synthesis gas to produce these chemicais and fluid fuels. 
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Foreign Countries 


On the international front, virtually every major coke-producing 
country is vigorously pushing forward with construction and expansion 
programs in the chemical and allied products fields. In western Europe, 
construction of facilities to produce synthetic resins and plastics, 
synthetic fibers, detergents, dyes, pharmaceuticals, and other end 
products are underway in Great Britain, Germany, France, Belgium, the 
Netherlands, and Italy. These new facilities will increase requirements 
for coal chemicals, and greater emphasis will be placed on their pro- 
duction. In all of these countries, however, the greatest activity is 
in the "petrochemical" sector. In Great Britain, Germany, France, 
Belgium, and Italy about $949 million was invested in petrochemical 
facilities by the end of 1957, and investments are expected to reach 
$1,200 million by the end of 1960. The petrochemical industry of 
western Europe produced about 831 thousand metric tons of chemicals in 
terms of carbon content in 1958 and is expected to turn out over 2 
million metric tons by 1960. This is more than threefold and indicates 
that the "petrochemical" industry in western Europe is closely follow- 
ing the pattern established in the United States. If production reaches 
2 million tons by the end of 1960, as is anticipated, then requirements 
for western Europe for petrochemicals will be satisfied by domestic 
production. 


The eastern European countries are likewise expanding facilities 
for the production of chemical products and are concentrating on 
increasing production of pure products that will enable them to utilize 
the chemical raw materials from coke ovens more efficiently in the 
future. Although precise data are lacking on anticipated expansions 
of facilities for specific chemical products, information published 
recently indicates that the Soviet Union is going to place more empha- 
sis on chemicals in the current {-year plan beginning this year, and 
heavy capital investments will be made to build facilities to produce 
plastics, synthetic rubber, and synthetic fibers. The proposed expan- 
sion goals of 670 percent for plastics, 400 percent for synthetic 
fibers, and 340 percent for synthetic rubber facilities are difficult 
to evaluate because of lack of data on current production of these 
materials. Information is lacking also on the extent to which the 
Russian chemical industry will rely on petrochemicals in the future 
although much of the $17 billion earmarked for the petroleum industry 
in the 7-year plan ending 1965 will go into petrochemical production. 


Poland is also vigorously pushing an expansion and modernization 
program in her coal-chemical industry so that surpluses of raw materials 
from coal carbonization can be more efficiently utilized in her chemical 
industry. The objective in Poland is to upgrade or refine the raw 
materials so that pure or finished chemicals can be exported instead of 
the crudes. 


In the Far East Japan and China are both engaged in expansion pro- 
grams in the chemical industry. Japan's chemical industry is developed 
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to a much higher degree than China's, and her chemical requirements are 
much larger. In recent years Japan has had to import substantial quan- 
tities of raw materials for her chemical industry. Japan is relying on 
her "petrochemical" industry to overcome the present shortages of such 
chemicals as benzene, phenol, acetone, and ethylene. Although China's 
chemical industry is still relatively undeveloped and requirements for 
coal chemicals are small, this country has been increasing coal-carbon- 
izing capacity rapidly in the past several years and can be expected to 
continue this pace for some years. It is reasonable to assume, there- 
fore, that coal chemical output will increase substantially over the 
next few years in China. 


CONCLUSIONS 


Production of organic and inorganic chemicals is climbing rapidly 
throughout the world, with organic chemicals advancing at a much faster 
pace, particularly in western Europe, the U.S.S.R., Japan, and possibly 
China. 


Completion of the current expansion programs underway for up- 
grading or increasing the production of pure products from light oil, 
tar, and petroleum in France, Italy, Belgium, and Japan should permit 
these countries to cut back on imports of these commodities. fPoland, 
however, Will have more pure and finished chemicals to export in future 
years if her proposed objectives in this field are attained on schedule. 
The huge expansion program for the U.S.S.R. chemical industry announced 
in 1958, which, if carried out, will reduce exports of coal tar crudes 
after 1965. 


In the next decade requirements for chemical raw materials will 
increase substantially throughout the world. Supplies of coal-tar 
crudes are expected to rise slowly, however, because improvements in 
iron-ore and blast-furnace technology will reduce coke rates for iron 
making, in spite of anticipated increases in steel production. It can 
be concluded, therefore, that requirements of chemical raw materials 
will increase faster than they can be supplied from coke ovens and that 
the petrochemical industry will have to expand to meet the increased 
demand which the coal-tar industry will be unable to furnish. 
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